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Honorable Commissioner of Patents 
and Trademarks 



August 21, 2001 
1928-0122P-SP 



Washington, D.C. 20231 
Sir: 

Under the provisions of 35 USC 119 and 37 CFR 1.55(a), the 
applicant hereby claims the right of priority based on the following 
application (s) : 

Country Application No. Filed 

2 000-0020519.5 08/21/00 

A certified copy of the above-noted application (s) is (are) 
attached hereto. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 02-2448 for any additional fees 
required under 37 C.F.R. 1.16 or under 37 C.F.R. 1.17; particularly, 
extension of time fees. 



Respectfully submitted, 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 



Attachment 
(703) 205-8000 
/nv 



"j6e mckinney muncy/ 
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Falls Church, Virdinia 22040-0747 






The Patent Office 
Concept House 



INVESTOR IN PEGPfiB ^ 



Oil 




Cardiff Road 
Newport 



South Wales 
NP10 8QQ 



I the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p.l.c, 
pic, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 





Dated 24 July 2001 



An Executive Aeencv of the Department of Trade and Industry 



2 1 AUG 20H ! 
Request for granW^afMYF^] 

«xpfaMfrwyJi»«a«f&*i«l dke Jfefcnr Offic* to h*Jp yom&Uim 
tkUfarm) 



1 . Your reference 



2. Patent application number 

(tbm Patent Office u>WflU in ibis pari) 



Pull name, address and postcode of the or of 

each applicant (indpriine ail turnitmeM} 



Patents ADP number as yon uj 

If the applicant is a corporate body, give the 
country/state of its Incorporation 

4. Title of the invention 



The Patent Offic* 

Cardiff Road 
Newport 

21AUQ30 E562353-«4u0O«S56- 



MRH.P04412GB 

0020519.5 



Johnson Electric S,A» 
Rue Fritz-Courvoieier 40 
CH-2300 La Chaux-de-Fonds 
Switzerland 

Switzerland 
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5 . Name of your agent ctjyou have one) 

A R Davies & Co 
-Address for service- In the United Kingdom 27 Imperial Square 

to which all correspondence should be sent Cheltenham 
(including the pottcode) GL50 IRQ 



Patents ADP number Of yon know it) 



570001 



If you are declaring priority from one or more 
earlier patent applications, give the country 
and the date of filing of the or of each of these 
earlier applications and ojyou know it) the or 
each application number 



7. If this application is divided or otherwise 
derived from an earlier UK application, 
give the number and the filing date of 
the earlier application 



Is a statement of inventorship and of right 
to grant of a patent required in support of 
this request? (Answer 'Yw-if: 

aj any applicant named in part J is not an httMtntor. or 
0J therm 4m an inventor who is not named a* an 

applicant, or 
c) a try named applicant is a corporate hndy. 
See nose (djj 



Country 



Priority application number 
(if yon know it) 



Oaic of filing 
(day / month /year) 



Number of earlier application 



Date of filing 
(day / month fyear) 



Yes 
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r ^:T" 1 THE rh\c^\ un ^ 

9. ^iiitcr the number of sheets for any of the j ^ 
Allowing items you arc filing with this form a < a ; ^ 
Do not count copies of the same document ^ ' ' *-'*' J 



Continuation sheets of this J 

Description 4 ^ 

Claimo* 2 ^ 

Abstract 1 / 

Drawingft) 4 / 



10. If you are also filing any of the following, 
state how many against each Item. 




Priority documents 




Translations of priority documents 




Statement of inventorship and right 
to grant of a patent (Pum*tUs gkmn 7/77) 




Request for preliminary examination 

and Search (Fa*™** Pnrnt 9/77) 


1 


Request for substantive examination 

(Patents Furm 10/77) 




Any other documents 
(piBmspuXfr) 




11. 


I/We request the grant of a patent on the basis of this application. 

Signature A ^ , ^ > 

A R Daviea & Co 21st August 2000 


12. Name and daytime telephone number of 
person to contact in the United Kingdom 


Mr M R Higgins 
01242 524520 



Warning 

After an application for a patent bos been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You 
utiU he informed if it is necessary to prohibit or restrict your invention in tbis way. Furthermore, tf you live In the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
written permission from the Patent Office unless an application has been filed at least 6 weeks beforehand In the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 



Note* 

a) If you need help to fill In tbis form or you have any questions, please contact the Patent Office on 0645 500505- 

b) Write your answers In capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write "see continuation sheet" in the relevant part(s). Any continuation sheet should he 
attached to tbis form. 

d) If you have answered 'Yes* Patents form 7/77 will need to be filed 

ej Once you have filled In the form you must remember to sign and date it 
f> For details of the fee and ways to pay please contact the Patent Office. 
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End Cap Assembly 

This invention relates to an electric motor and in particular, to motor, with Unproved 
EMI characteristics. 

L „Z. Z hi. been .cHev* W shielding »» ^ ™<°- » ™f " ^ 
iTt, adding EMI or noise »Ppr«-" ■»* - ^ "T^ 

snd diodes into ttie motor ciieuitiy, usuiBy within the motor itself mounted on the end 

10 cap or even directly on the rotor. 

Tnese measures have had limited success but there has always been a t^off 
betweeneo5tandpe.fermai.ee. As EMI requirements are becoming more stnet, better 
EMI suppression is required. 



IS 
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Thus, there is a need for a miniature PMDC motor with reduced EMI emission*. 

The present invention provides such a motor by incorporating a chip type EMI filter 
circuit into the circuitry of the motor. 

Accordingly, the present invention provides an end cap for a miniature electric motor, 
the end cap being » body of insulating material and a cover of conductive material, 
wherein the body supports two brushes for making sliding contact with a commutator, 
two motor terminals for connecting a power supply to the brushes and a ch, P type 
EMI device having two input terminals, one terminal being connected to one of the 
two motor terminal, and the other terminal being connected to the other motor 
terminal. 

One preferred embodiment of the present invention will now be described, by way of 
30 example only, in which: 

of an end cap according to the preferred embodiment of 
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Figure 1 is a perspective view 
The present invention; 



35 Figure 2 is an inside perspective view of the end cap of Figure 1; 

Figure 3 is a perspective view of a cover being a part of the end cap of Figure 1; 
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Figure 4 is a perspective view of a body of the end cap of Figure 1 ; I 
Figure 5 depicts an EMI device as used in Figure 1; 
Figure 6 depicts an earth spring as used in Figure I; 
Figure 7 depicts a brush leaf as shown in Figure 2; 
Figure 8 depicts abnish holder as shown in Figure 2, 
Figure 9 depicts a spring connector as shown in Figure 2; 

Figure 10 is a detail view of the connection of the brush holder with the spring 
connector of Figure 2; and 

Figure UU adetail view of the assembly of the earth spring of Figure 6. 

The preferred end cap 20 is shown in Friend 2. ^^J^X^ 
oU tsL view and Figure 2 being a view from below or an > 
the end cap is covered in use by a motor housing. The endcap has a body » 

material and is preferably a plastics injection molded part 
oZTZ cap is covered by a conductive cover 24 which is pressed from .he* metal. 
TlTcover has a central boss 26 forming a retainer for a beanng for a rotor shaft. 

30. 32. The four round holes 28 receive fixing posts 34 formed 
fndng the cover 24 to the body by a staking process One of the rect*^* tota^ 
^oLiodate. the EMI device 36 while the other 32 receives . ^i ZZl. 
on the body. The posts 34 and projection 38 are more ^ 

D »gure4also*owsenmteg^ 

body for receiving the EMI device. The compartment 40 is orvuie 



slot 42. 
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T*. EMI **. U i. F*u* S. It i. • chip type ^« ^V^* 

prfbn* EMI device is a tty««d «hiw»« «». cue** ** 
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is 



_ . 0 - fnrrn a f - W-shincd conductive wire 
from X2Y Inc. An earth connector 48 ui the form of a W shap 

spring, as shown in Figure 6. connect, both earth termmals 46 to the cover 24 

The body 22 support, the dectrical components of the end cap^ Figure 2 .how. the 
booy ^porting motor terminal, 50, fingerieaf brushes 52, brush holders 54 and 
^ng™.56. The nngecleaf brushes 52 (Figure 7) are *n P s ^J"* 
fLL conductive material such as beryllium copper ^^1^^ 
leaf ha, been sepa«ted into three finger. 58. forming . co-called fingerteaf 1 brusK 
Each brush S2 is connected, by upset rivets 60. to . brush holder 54 
Lh 52 to thebody 22. Motor terminal. SO extend from apertures m the body along 
SZZZ n^e resilient contact with the beholders 54. While female motor 
terminaU are shown, male terminals arc also possible. 

The brush holders 54. more dearly shown in Figure 8. have a barb 
pressed into a slot 68 m rtebc4y for Ibanguicbnuh holder in po.mon and hence, the 
EL The spring connectors 56 make recent contact with the respect brush 
holders and extend through aperture, 70 in the body into opposite 
compartment 40 for the EMI device 36. The spring connectors 56 (Figure 9) areof 
conductive spring material such a, brass and the distal ends arc make 
resilient electrical contact with the terminals 44 of the EMI device 36 while 
accommodating variations in ato between individual EMI devices due to 
manufacturing tolerances. 

Figure 10 shows in detail the arrangement of the spring connector 56. The brush leaf 
52 is feed to the brush holder 54 by upset rivet. 60 and the join is located in a slot 72 
in the body. The spring connector ha, a U-shaped end which is pressed into the slot 
72 with the brush holder 54 and the brush leaf 52. The end has dimples 74 forming 
better contact with the brush holder 54. The spring connectors 56 thus straddles the 
respective brush holder 54. brush leaf 52 and a wall 76 of the body 22 with the other 
30 end extending through the body and into the compartment 40 for the EMI dev.ee 36 
located on the other ride of the body 22. 

Figure 11 illustrates in detail the earth connection. The EMI device has two earth 
terminals 46 located midway along the narrower sides. The earth spring 48. which „ 
35 similar to a W in shape is located in the slot 42 in wall, of the compartment 40 thus 
locating the earth spring 48 axially along the lengA of the EMI device 36. The outer 
legs 78 of the spring press against inner edges of the rectangular hole 30 in the cov 
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i a « B ilientlv bear against the earth terminals 46 of the 
24 while the outer legs 78 &o resihently Dear g 

EMI device 36. 

5 .pparertMthosestolledfo^ 

within the scope of the appended claims. 



Claims 



1 An end cap for a miniature electric motor, the end cap being a body of 
inflating material and a cover of conductive material, wherein the body supports two 
brushes for making sliding contact with a commutator, two motor terminals for 
connecting a power supply to the brushes and a chip type EMI device having two 
input terminals, one terminal being connected to one of the two motor terminals and 
the other terminal being connected to the other motor terminal. 

2. ... An end cap according to Claim 1. wherein the chip type EMI device has at 
least one earth terminal which is connected to the conductive cover. 

3. An end cap according to Claim 2. wherein the at least one earth terminal of the 
EMI device is connected to the conductive cover by a conductive spring. 

4. An end cap according to Claim 3. wherein the EMI device has two earth 
terminals and the conductive spring is 'W'-sheped. 

5. An end cap according to Claim 3 or 4. wherein the cover has a recess in which 
the EMI device is located and the spring engages an edge of the recess to establish 
electrical contact between the or each earth terminal of the EMI device and the cover. 

6. An end cap assembly according to any one of the preceding claims, wherein 
the body has an integrally formed compartment for accommodating the EMI device. 

7. An end cap assembly according to any one of the preceding claims, wherein 
the EMI device is held between a pair of electrical conductive connectors 

8. An end cap according to Claim 7, wherein the connectors are spring 
connectors which make resilient contact with the input terminals of the EMI device. 

9. An end cap according to Claim 7 or Claim 8, wherein the brushes comprise 
resiliently flexible conductive strips connected to relatively rigid brush holders and 
the spring connectors are electrically connected to the motor terminals by way of the 
brush holders. 






FIG. 2 





FIG. 8 
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